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ABSTRACT 
Objective: To examine changes in environmental tobacco smoke (ETS) policies 
and exposure from 1999 to 2002 in North Carolina indoor recreational facilities. 
Methods: Telephone interviews of owners and managers of244 indoor North 
Carolina recreational sites in 1999 and 250 sites in 2002 (enclosed shopping 
malls, commercial airports, skating rinks, bowling alleys, and indoor spectator 
facilities that seat 1,000 people or more) were conducted to assess their 
knowledge and attitudes about ETS exposure, current smoking policy, incentives 
and barriers to changing the policy and knowledge about the Americans with 
Disabilities Act (ADA). 
Results: The response rate was 71% in 1999 and 72% in 2002. From 1999 to 
2002, participants reported stronger beliefs that ETS causes lung cancer in non-
smokers (81% vs. 93%, x2 = 13.857, p<.001) and heart disease in non-smokers 
(71% vs. 83%, x2 = 7.575, p<.007). While the percentage of sites that did not 
allow smoking increased slightly from 1999 to 2002 (58 vs. 62%, x2 = .596, 
p<.441 ), the percentage of malls that reported having no limitations on smoking 
decreased significantly between 1999 and 2002 (21% vs. 6%, x2 = 4.166, p<.042). 
The most commonly reported incentive for businesses that currently allow 
smoking to change their smoking policy changed from complaints from non-
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smokers (58%) in 1999 to a signed petition by 100 school children (58%) in 2002. 
Significantly more respondents in 2002 compared to 1999 (76 vs. 65%, x2 = 
5.229, p<.02) reported that they felt the Americans with Disabilities Act might be 
applicable to non-smokers with respiratory problems who could be exposed to 
ETS in their establishments. 
Conclusions: Although public exposure to ETS continues in many recreational 
facilities in North Carolina, there appears to be some progress in strengthening 
protections from exposure. Public health efforts must continue to focus on public 
venues where high levels of exposure remain, as well as private venues such as 
homes. Efforts may also focus on increasing education about separate ventilation, 
decreasing perceived economic barriers, supporting youth involvement with 
advocacy, and supporting regulatory standards for clean indoor air. 
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INTRODUCTION 
Environmental tobacco smoke exposure is common in the United States' 
population. Data from the Third National Health and Nutrition Examination l 
Survey (1988 to 1991) showed that, of the adult non-tobacco-using population, 
37% reported home or work exposure to ETS. Serum cotinine levels, a byproduct 
of nicotine found in blood and urine, reflect exposure to nicotine from the 
previous 1 to 2 days. In this same survey, 87.9% of persons who were non- t--
L 
tobacco users had detectable levels of cotinine, most likely from exposure to ~ 
ETS is a well-established cause of multiple diseases including lung cancer, heart 
disease, pulmonary disease and Sudden Infant Death Syndrome. Conservative 
estimates determine that exposure to ETS causes approximately 53,000 deaths 
annually, making it the third leading preventable cause of death, after active 
smoking and alcohol use.Z In 1992, the US Environmental Protection Agency 
classified ETS as a group A (known human) carcinogen and has since then 
estimated that 3,000 excess lung cancer deaths occur yearly among non-smokers 
because ofETS?·4 Heart disease mortality and morbidity are also 
epidemiologically associated with ETS5, with ETS contributing to about 37,000 
heart disease deaths annually _2·6•7 
In addition, exposure to ETS causes the development of and exacerbation of 
asthma, ear infections and bronchitis in children. 8• 9 Short term ETS exposure also 
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restricts coronary blood flow and increases cholesterol levels in non-smokers for 
8-1 0 hours. 10• 11 
Several of the Healthy People 2010 objectives are to reduce the proportion of 
non-smokers exposed to environmental tobacco smoke and increase the 
proportion of worksites with formal smoking policies that prohibit smoking or 
limit it to separately ventilated areas. In 1998-99,79 percent ofworksites in the 
U.S. with 50 or more employees had formal smoking policies that prohibited or 
limited smoking to separately ventilated areas. 12 Although the primary purpose of 
restrictive smoking policies at the worksite is to reduce non-smokers' exposure to 
environmental tobacco smoke, such policies are often a facilitator of smoking 
cessation as well. 13"15 
Most research on voluntary smoke-free policies has focused on broadly defined 
worksite locations. There is little research to target which facilities continue to 
allow ETS exposure and which ones do not and why such facilities might change 
or not change their policies. For most states that have not implemented statewide 
ETS regulations, information about certain worksites that still allow smoking is 
important for public health purposes. This research study was designed to survey 
business owners and managers of youth and family-oriented indoor recreational 
facilities throughout North Carolina in 1999 and 2002 about their smoking 
policies and knowledge and attitudes about ETS exposure. 
l 
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METHODS 
Design 
Five categories of public youth and family-oriented indoor recreational sites in 
North Carolina were chosen for this study: shopping malls, commercial airports, 
skating rinks, bowling alleys, and large public indoor spectator facilities (seating 
at least 1,000 people) such as sports arenas, convention centers and auditoriums. 
In 1999, sites were identified through several methods including Internet searches, 
phone calls and emails to the 150 NC Chambers of Commerce and the 40 
members of the NC Association of Convention and Visitors' Bureaus. Sites were 
verified by the NC State Department of Transportation- Aviation Division, the US 
Roller Skating Association, the Bowling Proprietors' Association of America, the 
NC State Property Office, and the University ofNorth Carolina College System 
Office of General Administration, and phone calls to all of the community and 
technical colleges and independent universities in the state. The same method 
was used in 2002 to identifY sites irrespective of whether or not they participated 
in 1999. 
Sample 
In 1999, the target population included 345 sites: 53 shopping malls, 14 airports, 
85 skating rinks, 97 bowling alleys, and 96 indoor spectator facilities. In 2002, 
348 sites made up the target population, including 63 shopping malls, 14 airports, 
88 skating rinks, 1 02 bowling alleys, and 80 indoor spectator facilities. Sites such 
6 
' L 
l 
' 
as museums and libraries were excluded because it was believed that almost all 
such facilities already prohibited smoking on the premises. Strip shopping centers 
were excluded because of a lack of common indoor shopping areas. The low 
traffic and lack of significant indoor common spaces excluded small municipal 
airports from the study. Small indoor spectator facilities were excluded to keep 
the study size manageable and to target those sites that have the highest volume of 
customers or patrons for a single event. To keep the study size manageable, 
restaurants were excluded. 
The great majority of interviews were conducted by telephone through trained 
interviewers; the remaining interviews were either done in person or through the 
mail. Targeted contacts not reached after five attempts were considered non-
participants. In some cases, the owner/manager operated more than one facility. 
In these situations, answers to the knowledge and attitude questions were counted 
only once. The names of the owners/managers were not recorded during the data 
collection process. 
Although there were some 1999 businesses that may not have participated in 
2002, there was no significant difference between the basic characteristics of the 
1999 businesses that participated in 2002 and those that either did not agree to 
participate or could not be reached in 2002. In addition, although there were 
some 2002 businesses that may not have participated in 1999, there was no 
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significant difference between the basic characteristics of the 2002 businesses that 
participated in 1999 and those that did not participate in 1999. 
Measures 
Study participants (the site owner or manager) were asked to complete a 36-item 
questionnaire with scaled responses (i.e. strongly agree to strongly disagree). The 
questions assessed general demographic information about the establishment (e.g. 
number of patrons per week, respondents' smoking status), knowledge and 
attitudes about ETS, the current smoking policy at the establishment, the 
respondent's exposure to ETS, perceived incentives and barriers to changing their 
policy, and knowledge about the Americans with Disabilities Act. 
Analysis 
In this study, the unit of analysis was either the individual facility or respondent, 
as appropriate. Lists of participants from 1999 and 2002 were reviewed to 
determine which businesses participated in both years. The collected survey data 
for the businesses that participated in 1999 and 2002 and the data for the 
businesses that participated in either 1999 or 2002 was coded and entered 
separately into two SPSS statistical software files. SPSS was used to test 
associations by chi-squares and independent means t-tests. In cases where 
answers were scaled, strongly agree and agree were grouped together, as was 
strongly disagree and disagree. A two-tailed p-value of 0.05 was used as the level 
of statistical significance. 
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RESULTS 
The characteristics of the businesses that participated in 1999 and 2002 are shown 
in Table 1. Of345 eligible sites in 1999,244 (71%) agreed to be interviewed, and 
in 2002, 250 out of 348 eligible sites (72%) were interviewed. Seventy-four 
businesses could not be reached after multiple attempts (21%) and only 26 of 
those who were reached declined to participate (8%) in 1999. In 2002, 56 
businesses could not be reached after multiple attempts (16%), and 43 of those 
who were reached declined to participate (12%). At least 60% of each type of site 
agreed to participate in 1999, and at least 68% of each type of site agreed to 
participate in 2002. Participating sites covered 63% ofNC counties in 1999 and 
61% ofNC counties in 2002. One-third of participating sites in 1999 were 
located in Project ASSIST (Americans Stop Smoking Intervention Study) 
counties while 40% of participating sites in 2002 were located in ASSIST 
counties. Over 75% of interviews in both years were conducted with managers of 
the establishments. Significantly more respondents in 2002 were female (57%) 
compared to the percent of female respondents (43%) in 1999 x2 = 10.835, 
p<.002). 
Overall, sites participating in 1999 had been in business an average of 23 years 
and those participating in 2002 for an average of24 years. The median number of 
customers per week in 1999 was 1,582 (range 100- 350,000) and in 2002 was 
1,500 (range 12- 450,000). There was little difference in the estimates of percent 
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of customers under the age of 18 in each year Gust over a third) and the estimated 
percent of customers that were African-American Gust under a third). Families 
and children comprised 45% of the primary market in 1999 and 54% in 2002 (x2 
= 3.779, p<.053). 
Knowledge and Attitndes about ETS Exposure 
Respondents' knowledge and attitudes about ETS exposure are shown in Table 2. 
While the majority of participants in both years agreed that ETS exposure is a 
serious health problem, there was a significant increase from 1999 to 2002 in the 
percentage of participants that agreed or strongly agreed that exposure to ETS can 
cause lung cancer in non-smokers (81% vs. 93%, x2 = 13.857, p<.OOl). Also, 
there was a significant increase in the percentage of participants that agreed or 
strongly agreed that exposure to ETS can cause heart disease in non-smokers 
smokers between 1999 and 2002 (71% vs. 83%, x2 = 7.575, p<.007). In both 
years, the great majority of participants stated that public exposure should be 
restricted, that all establishments like theirs should either be smoke-free or have 
separately ventilated areas, and that their patrons would support such policies. 
Current ETS Policies 
The change in ETS policies from 1999 to 2002 for all establishments combined is 
shown in Figures 1. All participating businesses in 1999 and 2002 had some type 
of smoking policy. There was a small but insignificant increase from 1999 to 
2002 of the total percentage of sites that reported prohibiting smoking completely. 
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The percentage of sites within ASSIST counties that reported being smoke-free 
also showed a small but insignificant increase between 1999 and 2002 (35% vs. 
44%, x2 = 2.127, p = .145). There was a significant increase in the percentage of 
businesses that reported being separately ventilated between 1999 and 2002 (0% 
vs.l9%, x2 = 51.890, p<.OOI). Simultaneously, there was a significant decline in 
the percentage of businesses that reported having separate smoking sections 
between 1999 and 2002 (28% vs. 9%, x2 = 30.136, p<.OOI). These results for 
separately ventilated areas and separate sections were not only true when 
comparing the sample cross-sectionally, but also in the subset of those that 
participated in both 1999 and 2002. Policy type was independent of the gender of 
the survey respondent. 
When examining ETS policies among different venues (Figures 2-6), there were 
significant changes in smoking policies for malls and bowling alleys between 
1999 and 2002. The percentage of malls that reported having no limitations on 
smoking decreased significantly between 1999 and 2002 (21% vs. 6%, x2 = 4.166, 
p<.042). Also, there was a significant decrease in the percentage of malls that 
reported having separate sections between 1999 and 2002 (21% vs. 0%, x2 = 
11.142, p<.002). Simultaneously, the percentage of malls that reported being 
separately ventilated increased significantly between 1999 and 2002 (0% vs. 17%, 
x2 = 6.983, p<.009). 
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The percentage of bowling alleys that reported having separate smoking sections 
also significantly decreased between 1999 and 2002 (62% vs. 20%, x2 = 24.952, 
p<.001). Simultaneously, there was a significant increase in the percentage of 
bowling alleys that reported being separately ventilated between 1999 and 2002 
(0% vs. 43%, x2 = 37.238, p<.001). These results for bowling alleys' smoking 
policies were not only true when comparing all of the businesses that participated 
in 1999 and all of those participating in 2002, but was also true when comparing 
the same businesses that participated in 1999 and 2002. 
Personal Exposure to ETS and Smoking Status 
Table 3 shows the amount of personal exposure to ETS and the smoking status of 
the respondents in 1999 and 2002. The number of respondents who were current 
smokers increased significantly between 1999 versus 2002 (16% vs. 25%, x2 = 
5.545, p<.020). Compared to respondents in 1999, those in 2002 who were 
current smokers were more likely to report that their site had a smoking policy 
other than 'no smoking' (38% vs. 16%, x2 = 11.058, p<.002). 
One third of participants in sites that allowed smoking in 1999 and 2002 stated 
that they were exposed to ETS for greater than 4 hours during the workday. 
While the percentage of respondents reporting that greater than 5 people smoke at 
the site on any given day increased from 1999 (33%) to 2002 (47%), there was a 
significant decrease in the participants' estimates of the average percentage of 
smokers in their establishments between 1999 and 2002 (41% vs. 8%, t=l2.069, 
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p<.OOl). There was also a significant increase in these sites in the number of 
participants that reported that ETS causes them no discomfort from 1999 to 2002 
(57% vs. 78%, x2 = 5.341, p<.02) or that air quality in their facility was good 
(47% vs. 80%; x2 = 21.845, p<.OOl). 
Incentives and Barriers to Changing Smoking Policy 
The most commonly reported incentive for businesses that currently allow 
smoking to change their smoking policy was complaints from non-smoking 
patrons in 1999 (58%) and a signed petition by 100 school children in 2002 (59%) 
(Table 4). The majority of participants in 1999 (80%) and 2002 (75%) reported 
that concern about losing customers was the most important barrier to 
implementing a more restrictive smoking policy (Table 4). 
Attitudes about the Americans with Disabilities Act 
Significantly more respondents in 2002 versus 1999 (76% vs. 65%, x2 = 5.229, 
p<.023) reported that they felt the Americans with Disabilities Act might be 
applicable to non-smokers with respiratory problems who could be exposed to 
ETS in their establishments. 
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DISCUSSION 
This is the first study to assess reports of statewide changes over time in i 
environmental tobacco smoke exposure in all public indoor recreational facilities ~-
in a state. This study is also unique in that North Carolina is the nation's leading 
tobacco-producing state. Therefore, it is remarkable that, even over a three-year 
r-
time span, the attitudes and policies that support limiting ETS exposure in public 
venues have increased. 
The findings from this study are consistent with national surveys. A 1998 survey 
by the National Campaign for Tobacco-Free Kids reported that 84% of adults b ~· 
' 
favor prohibiting smoking or having separately ventilated areas in public places 
and most workplaces. In this same survey, 73% of adults favored a national 
tobacco policy to protect non-smokers from the dangers ofETS.16 Also, a 1999 
Behavioral Risk Factor Surveillance System survey reported that 76% of North 
Carolina workers had smoke-free policies at their worksite.17 These smoke-free 
policies have been implemented voluntarily in many sites such as schools, 
restaurants, hospitals, and private worksites with little awareness ofETS exposure 
in other public indoor recreational facilities such as those in this study. 
This study has several limitations. Almost 28% of eligible sites in 1999 and 2002 
did not participate, and it is possible that such facilities would be less supportive 
of restrictive ETS policies. However, only 8% in 1999 and 12% in 2002 declined 
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to participate. The other facilities that did not participate could not be reached 
after multiple attempts. The overall high response rate of 72% suggests that this 
data is representative of businesses around the state. In addition, many of the 
respondents in 1999 and 2002 were managers. Such individuals may not have 
decision-making ability regarding their business' smoking policy but likely have a 
good sense of their business operations and customer concerns. 
Interpretation of Findings 
Although public exposure to ETS continues to occur in many recreational 
facilities throughout North Carolina, there has been a 4% absolute and 7% relative 
increase from 1999 to 2002 in the percentage of indoor recreational facilities that 
are smoke-free. While overall changes were not statistically significant, there 
were statistically significant changes occurring in recreational facilities with the 
highest remaining exposure such as malls and bowling alleys. 
In this study the percentage of bowling alleys reporting that they have separate 
ventilation (vs. no smoking allowed or separate sections) has increased, indicating 
perhaps that owners and managers of these businesses may have higher health 
concerns about ETS and believe that they are protecting their non-smoking 
patrons from ETS exposure by having reportedly separately ventilated areas. 
Common ventilation systems are designed to recirculate air, not to filter it, often 
bring polluted air from smoking areas into designated smoke-free areas and not 
adequately protecting non-smokers from ETS exposure.18 Completely separately 
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ventilated and enclosed areas can limit ETS exposure, but they are expensive. In 
addition, many of the respondents who stated that their businesses are separately 
ventilated also stated that such a system is not very costly. This suggests that 
many business owners/managers may not be aware of the defmition of a 
separately ventilated and enclosed area that can adequately protect patrons from 
exposure to ETS. It is likely that many reports of separate ventilation in this study 
do not provide the full protective effects needed to limit exposure to acceptable 
standards. Such a standard requires that there must be an enclosed smoking 
lounge with a minimum of 60 cubic feet per minute of supply air per smoker and 
that the air from the area must be exhausted outdoors. 19 The increase in reported 
separate ventilation suggests that owner/manager education about ventilation 
systems is needed in combination with advocacy and legislation to affect 
maximum policy change. 
Legislative Efforts 
Aside from an increase in reported ventilation, in 2002, respondents from 
establishments that continue to allow smoking reported that their patrons were 
exposed to less ETS and that a lower percentage of their patrons were smokers. 
However, the adult smoking rate in North Carolina from 1999 to 2002 increased 
from 25 .I% to 26.2%. 20• 21 Therefore, it is clear that a need still exists for stronger 
individual ETS policies in recreational facilities to protect not only visitors, but 
perhaps increasingly the employees of such establishments from ETS exposure. It 
is important that advocates for strong ETS policies relay to owners/managers of 
16 
facilities that allow smoking that their employees are likely exposed to ETS for 
longer periods of time than are most of their patrons and that such long-term 
exposure can be hazardous to their health. Since this study showed that there was 
a significant increase from 1999 to 2002 in the percentage of owners/managers 
that were smokers and that those same respondents were more likely to allow 
smoking in their facilities, worksite cessation opportunities may be an important 
method in influencing owners/managers to establish well-defined separately 
ventilated areas or adopt a 100% smoke-free policy. In fact, there is a growing 
push across the country to provide ETS protection to employees and making ETS 
exposure a workplace safety issue. For instance, in 1994, California passed the 
California Smoke-Free Workplace Act making nearly all restaurants and other 
workplaces 100% smoke-free?2 Also, a Florida Smoke-Free Workplaces 
amendment entitled "Protect People from the Health Hazards of Second-Hand 
Tobacco Smoke by Prohibiting Workplace Smoking" was approved in the 
November 2002 general election and will go into effect no later than July 1, 
2003 ?3 Connecticut, New York and Delaware have also recently passed state 
smoke-free workplace laws?4 
Currently, North Carolina, like most states, has no statewide laws protecting non-
smokers from ETS exposure. Instead, it has a preemptive law (GS143-597: 
Smoking in Public Places) requiring 20% of state controlled buildings to be 
designated for smoking, thereby prohibiting entire state buildings from becoming 
completely smoke-free.25 This law also prohibits local governments from 
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enacting their own laws that protect their citizens from ETS exposure. As more 
facilities strengthen their ETS policies, the general public will become more 
aware of the importance of curbing ETS exposure. This in turn could lead to a 
victory for public health advocates in changing North Carolina's legislative 
norms and attitudes about public exposure to ETS and causing the preemptive law 
to be overturned. The state of Louisiana has recently shown that overturning 
preemption can happen. Their state legislature recently passed a bill that will 
allow local governments to be able to adopt tougher no-smoking laws. 26 
Overturning preemption would give North Carolina's local governments the 
authority to pass ordinances restricting smoking in public places. Research shows 
that passing local ordinances is more effective in protecting non-smokers from 
exposure to ETS, easier than statewide restrictions to enforce, is less difficult than 
statewide restrictions to pass, and decreases the social acceptability of smoking, 
thereby deterring initiation.14• 27 However, overturning preemption would 
provide North Carolina with the opportunity to pass a statewide smoke-free law 
for public places. In fact, there is a growing push across the country for states to 
pass comprehensive smoke-free legislation. For instance, Vermont is currently 
working on strengthening their 1993 Clean Indoor Air Act so that it would ban 
smoking in all public places, including bars. 28 In addition, the Massachusetts 
Senate has recently passed a bill that would ban smoking in any "place of public 
accommodation" in the state, including restaurants and bars.Z9 
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Advocacy in North Carolina 
For many states, particularly tobacco-producing states, the ability to pursue 
legislative policy change in the near future will still be limited. Thus, intensive 
educational and local advocacy efforts must continue to influence owners/ 
managers of businesses to voluntarily change their ETS policies. In North 
Carolina, state and local public health officials have concentrated efforts within 
the last three years on educating owners, managers and customers of recreational 
facilities about ETS exposure and advocate policy change. This study shows that 
there was a small though not statistically significant increase in the percentage of 
recreational facilities that became smoke-free between 1999 and 2002 in ASSIST 
counties versus non-ASSIST counties. This result was not statistically significant 
because there are low numbers of ASSIST counties and low numbers of indoor 
recreational facilities within such counties. Several local ASSIST coalitions have 
advocated for smoke-free recreational facilities. 3° For instance, Guilford County 
Project ASSIST encouraged volunteers to complain about permitting smoking 
indoors to the owners/managers of three malls in their area which may or may not 
have participated in this study. Consequently, the malls became smoke-free 
thereafter (Mary Gillett, Coordinator of Guilford County Project ASSIST, 
personal communication, 2003). Thus, it appears that ASSIST may be having a 
positive and measurable impact on affecting clean indoor air policy change. 
Tracking these changes in future surveys can further pinpoint such contributions. 
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North Carolina has recently set a statewide objective to eliminate ETS exposure 
by 2010 and has used some of its tobacco settlement money to form a Health and 
Wellness Trust Fund for addressing tobacco-related issues. Over 25local 
coalitions are conducting advocacy campaigns around the state, in part to reduce 
youth exposure to ETS. Local coalitions should ensure that they use the results of 
this survey to inform public advocacy efforts. For instance, this study found that 
the most commonly reported incentive for businesses that currently allow 
smoking to change their smoking policy switched from being complaints from 
non-smoking patrons in 1999 to being a signed petition by I 00 school children in 
2002. Also, this study shows that a higher percentage of families and children are 
patrons of the businesses participating in 2002 compared to those participating in 
1999. Therefore, the owners and managers may care more about the health 
effects ofETS exposure on children and young adults now because these groups 
make up the majority of their patron population. A petition by children represents 
a potentially effective strategy for public health to use in advocating clean indoor 
air. For example, the North Carolina Environmental Tobacco Smoke Training, 
Education and Research Program has been training school children to develop 
media pieces to express their views on ETS exposure?1 Such a program could be 
used to teach children how to advocate for clean indoor air in their favorite 
recreational facilities and restaurants as well as their own schools. 
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Addressing Barriers 
The most commonly reported barrier to changing an ETS policy in both 1999 and 
2002 was concern among owners/managers that they would lose customers if they 
adopted a more restrictive smoking policy. Health advocates should relay to 
owners/managers that, in reality, ETS restrictions have not been shown cause a 
loss of revenue. 32.34 Also, public health workers could develop a website listing 
smoke-free facilities. This added publicity could even increase such facilities' 
business on the long run. In addition, public health workers could enlist the 
owners/managers of such sites on the website list that have successfully 
established smoke-free policies without losing business to help other 
I 
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owners/managers do the same. Working with such owners/managers with smoke-
free policies may alleviate the apprehension that other owners/managers may have 
about the potential loss of business with such a policy. 
Americans with Disabilities Act 
In addition to educating owners/managers about perceived economic barriers as a 
way to get them to change their ETS policy, smoke-sensitive individuals could 
use the Americans with Disabilities Act to seek ETS protection. This act 
prohibits places of public accommodation from discriminating on the basis of 
disability. Under the law, a disability is defined as physical or mental impairment 
that substantially limits one or more major life activities.35 People with chronic 
respiratory illnesses such as asthma have filed claims under ADA, claiming that 
breathing without hardship is a major life activity. Significantly more 
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owners/managers/employees in this study in 2002 compared to 1999 reported that 
they felt ADA might be applicable to non-smokers with respiratory problems who 
could be exposed to ETS in their establishments. Interestingly, fewer 
owners/managers in 2002 reported that a letter from a customer with respiratory L 
problems would be an incentive for them to change their ETS policy. Therefore, 
businesses may be responsive to interventions that allow them to avoid litigation 
by smoke-sensitive patrons and aim to increase compliance with the ADA. Also, 
educating employees about using the ADA as a legal remedy to avoid unwanted 
ETS exposure in their worksites may be worthwhile. 
Conclusion I In 2003, local and statewide health advocates should focus their efforts on venues 
at which patrons still have had significant ETS exposure since 1999, such as 
bowling alleys. Patrons of many North Carolina restaurants, grocery stores, 
convenience stores and hotel lobbies also continue to have exposure to ETS and l 
therefore also require public health attention in order to affect policy change.31 
Public health workers should build on owners' and managers' knowledge that 
ETS can affect the long-term health of non-smokers. It will be important to 
educate owners/managers about separate ventilation and perceived economic 
barriers; support petitions by youth and media involving youth against ETS 
exposure; work to give local authorities the power to regulate smoking in their 
municipalities or give the state the power to pass a comprehensive smoke-free 
22 
law; and educate employees about the protection that the ADA offers smoke-
sensitive individuals. 
I 
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Table 1. Study Characteristics of Businesses that Participated in 1999 and 
2002 
1999 2002 
(N=244) (N=250) 
Response Rate (%) 71* 72* 
Mean # years in business 23 24 
(SD) (SD=17) (SD=21) 
Median # customers per week 1,582 1,471 
Range (100- 350,000) (12- 450,000) 
Mean % of customers less than 35 41 
18 years old (SD) (SD=28) (SD=28) 
Mean % of African American 29 31 
customers (SD) (SD=19) (SD=18) 
Percent of Families and 45%+ 54%+ 
Children as Primary Market 
Percent of Respondents that 43%* 57%" 
were Female 
. . .. Response rate= number of participants/total number of eligible sites 
+ l =3.779, p<.053- 1999 and 2002 comparison 
# x2 = 10.835, p<.oo2 
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Table 2. Knowledge/Attitudes about ETS Exposure of 1999 and 2002 
Respondents 
1999 
ETS is considered a health 
problem by respondent 68 
(n=124)a 
Exposure to secondhand 81* 
smoke can cause lung cancer 
(n=438)a 
(% saying strongly agree or 
agree) 
Exposure to secondhand 71+ 
smoke can cause heart disease 
(n=385)a (% saying strongly 
agree or agree) 
Establishments like theirs 88 
should be smoke-free or 
separately ventilated (n=450) a 
Owner/manager believes 72 
customers would support 
establishments like his being 
smoke-free or separately 
ventilated (n=257) a 
(% saying strongly agree or 
agree) 
'x2 = 13.857, p<. 001 -1999 and 2002 comparison 
+ x2 =7.575, p<.007- 1999 and 2002 comparison 
"A number of respondents did not answer 
2002 
65 
93* 
83+ 
92 
61 
L 
j 
L 
' L 
30 
100% 
90% 
80% 
70% 
60% 
50% 
40% 
30% 
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0% 
Total1999 
-3.5% 
-19.1% 
+3.4% 
Total2002 
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Figure 1. Percent Change from 1999 to 2002 of Certain ETS Policies for All 
Establishments Combined 
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Figure 2. Percent Change from 1999 to 2002 of Certain ETS Policies for 
Malls 
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Figure 3. Percent Change from 1999 to 2002 of Certain ETS Policies for 
Airports 
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Table 3. Personal Exposure to ETS and Smoking Status of Owners/Managers 
for Businesses Participating in 1999 and 2002 
1999 2002 
% Current smoker (n=94) a 16 25* 
%Former smoker (n=99) a 24 19 
%Non-smoker (n-269 )a 60 57 
Time at work exposed to 37 33 
ETS (n=83)b 
(% saying more than 4 
hours per workday) 
Mean % smokers in 41+ 8+ 
establishment 
Amount of discomfort 43" 22" 
caused by secondhand 
smoke (n=50) b 
(% saying a lot or some 
discomfort) 
* x2 =5.545, p< .020- comparison of current smokers and former+ non-smokers 
in 1999 and 2002 
+ t-test = 12.069, p<.OOl - 1999 and 2002 comparison 
# x2 = 5.341, p<.022 -1999 and 2002 comparison 
•Number of unique individual responses 
bAsked only of those sites with no limitations; some respondents did not answer 
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Table 4. Reported Incentives and Barriers to Changing Smoking Policy in 
1999 and 2002 
%Yes in 
Incentives 
Complaints from non-smokers (n= 133) a, b 
Petition by 100 customers asking for a more 
protective policy (n=128) a, b 
Petition by 100 school children asking for a more 
protective policy (n=l20) a, b 
Positive recognition from community (n=128) a," 
Letter from customer with respiratory problems 
(n=125) a, b 
Letter of encouragement from long-time customer 
(n=l20) a, b 
Letter of encouragement from local business leader 
(n =132) a, b 
Barriers 
Would lose customers (n=132) a, b 
Cost of separate ventilation system (n-132) a," 
Loss of business relations in the community (i,e, 
contracts, advertising) (n=124) a, b 
Asked of those establishments that have no limitatiOns 
"Number of unique individual responses 
b A number of respondents did not answer 
1999 
58 
55 
54 
51 
36 
34 
27 
80 
54 
29 
%Yes in 
2002 
50 
50 
59 
58 
27 
39 
27 
75 
28 
36 
35 
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